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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States, 
(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of 
this subsection of an application filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 3, 5 are rejected under 35 U.S.C. 102 (e) as anticipated by Suemasa et al 
(US Patent NO. 6,642,149). 

Regarding Claim 1: Suemasa et al teach a plasma processing apparatus 100 (Figure 1) 
comprising: 

a processing chamber 102 with a lower electrode 106 and an upper electrode 108; 
a first high frequency power supply (main power supply) 1 14 comprising a first power 
source 122 and a first matching device 120; 

a second high frequency power supply (bias) 116 composed of a second power source 
128 and a matching device 126; 

Suemasa et al further teach a power supply device (mixer) 1 12 that receives and 
superimposes the outputs of the first and second high frequency power supplies 122 
and 128 through their respective matching circuits 120, 126 and couples the same to 
the lower electrode 106 (Paragraphs 0019, 0020, 0035). 

Regarding Claim 3: Suemasa et al teach that the power supply device 112 (mixer) 
combines the outputs of the first and second high frequency power supplies 114 and 
1 16 by superimposing (adding) and which is then coupled to the lower electrode 106 for 
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supplying a superimposed power of the two frequencies coming from the first and 
second high frequency power supplies 122, 128 respectively (Paragraphs 0020, 0035). 
Regarding Claim 5: Suemasa et al teach a second high frequency supply 1 16 for 
producing a high frequency power component, which is lower than the first high 
frequency power component supplied by the first high frequency power supply 114 
(Paragraph 0020). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-7 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Donohoe et al (US Patent No. 6,309,978 B1) in view of Quon et al (Pub No. US 
2003/0094239 A1). 
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Regarding Claim 1: Donohoe et al teach a plasma chamber 101 (Figure 4) comprising a 
lower electrode 102 and an upper electrode 103, and used for etching/deposition 
comprising: 

a multi-frequency RF source 1 14 connected to lower electrode 102 (Column 5, lines 20- 
38). Donohoe et al further teach that the multi-frequency source 114 (per Figure 6) that 
includes three frequency generators 31, 32, 33 and which may provide discrete 
frequency and discrete power levels (Figure 7 and Column 6, lines 14-17). Donohoe et 
al also teach that the apparatus further includes a mixer 37 which combines the output 
signals of three frequency generators 31, 32, 33 and provides output signal 30 (having a 
beat component) to the lower electrode 102 (column 6, lines 5-13). 
Donohoe et al do not teach impedance matching circuits. 

Quon et al teach a plasma apparatus 20 (Figure 3A) comprising a process chamber 

with a wafer supporting chuck (Lower electrode) 18; 

a very high frequency generator 14 and a VHF match network 30; 

a low frequency RF generator 16 (for bias) and a low frequency RF match network 32; 

a combiner circuit (mixer) 34 that adds (superposes) the respective RF and VHF signals 

and a coupling circuit 12 which combines the VHF and the RF signals at the chuck, 

while maintaining impedance match between VHF and RF generators and the load 

(Paragraphs 0022, 0023, 0024). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use impedance matching circuits as taught by Quon et al in the apparatus 
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of Donohoe et al to provide a matched RF signal to the lower electrode (Paragraph 
0024). 

Regarding Claim 2: Donohoe et al teach that plasma generation is facilitated by the 
multi-frequency RF source 114 that includes three frequency generators 31, 32, 33 
whose frequencies interfere with each other to produce beat which produces a 
modulated-bias plasma and the multi-frequency RF source includes a mixer 37 which 
combines the output of three frequency generators 31 , 32, 33 and supplies the output 
signal 30 to the lower electrode 102 (Figures 4, 6, 7 and Column 5, lines 25-30). 
Regarding Claims 3, 4: Donohoe et al teach that for mixer 37 summing junction (adding) 
is preferred for the high frequencies used for plasma generation (Column 6, lines 30- 
35). 

Regarding Claims 5, 6: Donohoe et al also teach (Figure 7) that the three frequencies 
can be different. 

Regarding Claim 7: Donohoe et al in view of Quon et al teach all limitations of the claim 
as explained above. Further Quon et al teach that filters in the combiner circuit (mixer) 
34 prevents the main power source and the bias power source from being directly 
connected to the lower electrode for simultaneously supplying AC power from the main 
and bias power sources to the lower electrode (Paragraph 0024). 

Claims 2, 4, 6, 7 are rejected under 35 U.S.C. (a) as being unpatentable over 
Suemasa et al (Patent No. 6,642,149) in view of Donohoe et al (US Patent No. 
6,309,978 B1). 
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Regarding Claim 2: Suemasa et al teach all limitations of claim 1 (as explained above) 
except for the auxiliary power supply. 

Donohoe et al teach a plasma generation apparatus (Figure 4) comprising a process 
chamber 101 with a pair of RF electrodes 102, 103, showing the lower electrode 102 
connected to a multi-frequency RF source 114 that includes a mixer 37, which 
combines the output of three frequency generators 31, 32, 33 to provide the output 
signal 30 which is coupled to the lower electrode 102 (Figure 6 and Column 6, lines 6- 
14). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize three frequencies to produce beat and produce a modulated-bias 
plasma, as taught by Donohoe et al in the apparatus of Suemasa et al to enable a more 
efficient process due to higher ion energy for etching and improvement in power 
consumption. 

Regarding Claim 4: Donohoe et al teach that for mixer 37 summing junction (adding) is 
preferred for the high frequencies used for plasma generation (Figure 6 and Column 6, 
lines 30-35). 

Regarding Claim 6: As explained above, Donohoe et al also teach (per Figure 7) that 
the three frequencies can be different. 

Regarding Claim 7: Donohoe et al in view of Suemasa et al teach all limitations of the 
claim as explained above. Further Suemasa et al teach that filters circuits 1 18, 124 in 
the power supply (mixer) 112 prevent the main power source and the bias power source 
from being directly connected to the lower electrode for simultaneously supplying AC 



Application/Control Number: 10/829,136 Page 7 

Art Unit: 1763 

power from the main and bias power sources to the lower electrode (Paragraphs 0020, 
0036). 

Response to Arguments 

1) Applicant's arguments, regarding rejection of Claims 1-6 under 35 U.S.C. 102(b) as 
being anticipated by Donohoe et al (US Patent No. 6,309,978) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made for Claims 1- 
6 under 35 U.S.C. 103 (a) as being unpatentable over Donohoe et al (US Patent No. 
6309978 B1) in view of Quon et al (Pub No. US 2003/0094239 A1) as explained above. 

2) Applicant's arguments, regarding rejection of Claims 1, 3, 5 under 35 U.S.C. 102(e) 
as being anticipated by Quon et al (US Pub. No. 2003/0094239) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made for Claims 1 , 
3, 5 under 35 U.S.C. 103 (a) as being unpatentable over Donohoe et al (US Patent No. 
6309978 B1) in view of Quon et al (US Pub. No. US 2003/0094239 A1) as explained 
above. 

3) Applicant's arguments filed regarding rejection of Claims 1, 3, 5 under 35 U.S.C. 
102(e) as being anticipated by Suemasa et al (US Patent No. 6,309,978) have been 
fully considered but they are not persuasive due to the following: 

Applicant argues that Suemasa et al do not disclose or suggest "a mixer which receives 
and mixes a main voltage and a bias voltage to one of a lower electrode and an upper 
electrode" as recited in claim 1 . 
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Examiner responds that Suemasa et al teaches that power supply device 1 12 (Figure 1) 
superimposes (mixes) the output from the first and second power supply sections 1 14, 
116 and supplies the superimposed power to the lower electrode 106 thus indicating 
that claiml is anticipated by Suemasa et al. 

In view of above, applicant's argument is not persuasive and the rejection of claim 1 and 
its dependent claims 3, 5 is maintained. 

4) Applicant's arguments regarding rejection of Claims 2, 4, 6 under 35 U.S.C. 103(a) 
as being unpatentable over Quon et al (Pub No. US 2003/0094239 A1) in view of 
Donohoe et al (US Patent No. 6,309,978) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made for Claims 2, 4, 6 under 35 U.S.C. 
103 (a) as being unpatentable over Donohoe et al (US Patent No. 6,309,978 B1) in view 
of Quon et al (Pub No. US 2003/0094239 A1) as explained above. 

5) Applicant's arguments regarding rejection of Claims 2, 4, 6 under 35 U.S.C. 103(a) 
as being unpatentable over Suemasa et al (US Patent No. 6,642,149) in view of 
Donohoe et al (US Patent No. 6,309,978) have been fully considered but are not found 
persuasive due to the following: 

Examiner has already responded to the applicant's arguments regarding Claims 1,3,5 
(per Suemasa et al) and since Claims 2, 4, 6 are dependent claims their rejection is 
therefore maintained. 
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6) Regarding new Claim 7: This claim has been rejected under 35 U.S.C. 103(a) as 
being anticipated by Donohoe et al in view of Quon et al and also by Suemasa et al in 
view of Donohoe et al, as explained above. 
In view of above, rejection of Claims 1-7 is made final. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 
272-5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Rakesh Dhingra 



Parviz Hassanzadeh 
Supervisory Patent Examiner 
Art Unit 1763 



